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[57]  ABSTRACT

This invention concerns a process for the thermal treat-
ment of hydrocarbon charges having a high content of
asphaltenes in the presence of additives which prevent
coke formation. The additive according to the inven-
tion is a salt of a metal selected from V, Mo, Cr, W, Fe,
Co and N1 at a concentration between 100 and 2500
ppm of metal relative to the charge either in the form of
a suspension of solid particles, in solution or as an emul-
sion. These additives prevent the coke formation in all
thermal treatments of which the temperature is above

about 420° C., such as viscoreduction or hydro viscore-
duction.

13 Claims, 1 Drawing Sheet
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PROCESS FOR THE THERMAL TREATMENT OF
HYDROCARBON CHARGES IN THE PRESENCE
OF ADDITIVES WHICH REDUCE COKE
FORMATION

This invention concerns a process for the thermal
treatment of hydrocarbon charges having a high con-
tent of asphaltenes in the presence of additives which
prevent coke formation.

In processes for the thermal treatment of hydrocar-
bon charges, especially if the temperature is above
about 420° C., free radicals are formed by cleavage of
carbon-carbon and carbon-hydrogen bonds. These free
radicals render the residues unstable and lead to the
formation of coke by polymerisation.

The various known anti-coking additives simply have
a dispersant effect on the coke which has already been
formed but they do not prevent its formation. Even this
dispersant effect is only apparent if the quantity of coke
formed remains very small.

The anti-coking additives are selected depending on
the operating conditions. Thus silicones and organic
sulfides are used as coke deposition inhibitors in visco-
reduction (Petrolite Corp. U.S. Pat. No. 4,116,812).

The heteropolyacids used in colloidal form and at
high concentration, between 1 and 10% by weight,
have a dispersant effect on the coke formed during the
demetallisation of a heavy charge with a high pressure
of hydrogen (UOP U.S. Pat. No. 3,252,894).

BRIEF DESCRIPTION OF THE INVENTION

There has now been found a process which permits
the formation of coke to be reduced during thermal
treatment of hydrocarbon charges with a high asphal-
tene content, consisting In submitting said charges to
which have been added a small quantity of at least one
metal compound, to temperatures from 350° to 500° C.
and pressures from 1 to 100 bars. According to the
invention this metal compound is a salt of a metal se-
lected from V, Mo, Cr, W, Fe, Co and Ni. It is used at
a concentration between 100 and 2500 ppm of metal
relative to the charge.

The metal compound can be added to the charge in
the form of a suspension of solid particles of metal sul-
phide.

It 1s also possible to use metal compounds which are
soluble in the charge or even soluble in water or in an
organic solvent. Aqueous or organic solutions form an
emulsion with the charge.

DETAILED DESCRIPTION OF THE DRAWING

The FIGURE illustrates the relationship between the
percent of material insoluble in xylene in relation to the
amount of products having a boiling point below 350°
C. 1n relation to the additives utilized in the present
invention.

Among the compounds which are soluble in hydro-
carbons, the salts formed with naphthenic or resinous
acids are particularly suitable.

It i1s also possible to use bimetallic compositions, in
which two sulphides, two soluble compounds or indeed
a sulphide and a soluble compound are associated. -

The effectiveness of the metal compounds is in-
creased by addition of 0.05 to 5% by weight of the
charge of dimethyl disulfide (DMDS) or of another
organic sulphur compound having sulphide, disulphide,
polysulphide, etc, groups.

10

15

20

25

30

35

45

50

53

65

2

The additives according to the invention may possi-
bly be used in combination with supported catalysts.

The asphaltene content of the hydrocarbon charges
to be treated, expressed as a Conradson carbon com-
pound content, is generally between 5 and 25% without
this range being restrictive with regard to the nature of
the charges which can be treated by the present process.

The hydrocarbon charge having a high asphaltene
content is mixed with metal sulphide particles in suspen-
sion or with a metal compound in solution or in the
form of an emulsion, before being introduced into the
reactor. '

The temperature of the reactor can vary from 350° to
500° C., and is prefereably between 420° and 500° C.

The pressure can be chosen between 1 and 100 bars
and 1s preferably between 5 and 25 bars. It results from
hydrogen, nitrogen, water vapour, or a mixture thereof.

The additives according to the invention remain in
suspension in the liquid effluent from the reactor. It may
be economically attractive to separate them and recycle
them.

The effectiveness of the treatment is followed by the
progress of the percentage of sediments formed during
the thermal treatment.

The quantity of sediments is expressed as a percent-
age of the total effluent. The sediments are extracted
with xylene and the quantity of insoluble materials in
the xylene is again expressed as a percentage of the total
effluent.

The asphaltene is to be found in liquid effluent. It is
dosed after percipitation with n-heptane according to
the AFTNOR T 60 115 test. The Conradson carbon is
measured by the AFTNOR T 60 116 test.

The following examples and the attached drawing
fllustrate the invention without however limiting it.

EXAMPLE 1

We treated a heavy Athabasca (crude) in the pres-
ence of various additives.
Characteristics of the crude

Yield 350° C.—17.1% by weight

Yield 350° C.4+82.9% by weight

Asphaltene n-C7 7.2% by weight

Sulphur 4.5% by weight

Nickel 75 ppm

Vanadium 200 ppm

d134 1.017
Additives Used

Additive A—Nickel naphthenate having 5.8% nickel

Additive B—molybdenum sulphide dispersed to 10%

in oil

Additive C—Ferric naphthenate with 5.2% iron

Additive D—Vanadium naphthenate with 2.7% va-

nadium

Additive E—Mixture of additives A and B.

The charge containing the additive was mixed with a
stream of hydrogen before being introduced into the
reactor. The operating conditions were as follows:

Charge flow rate 400 ml/h

Hydrogen flow rate 300 1/h (T.P.N.)

Total pressure 80 bars

LHSV—0.,75 h-!

Temperature 440° C,

The effluent from the reactor was degassed in a high
pressure separator followed by a low pressure separa-
tor.

The liquid effluent are centrifuged at 5400 rpm for 15
minutes in order to permit determination of the sedi-
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ment content. The sediment was washed with xylene on
an 0.8M milliporous filter which permitted determina-
tion of the content of materials insoluble in xylene.

The liquid effluent freed from insoluble material was
then stripped of nitrogen. There was then determined
the density (d154), and the sulphur content, S(%), vana-
dium content V(ppm) and the content of asphaltene
insoluble in n heptane (%). There was obtained by dis-
tillation the yields in fractions with boiling point below
350° C. (350° C.—) and above 350° C. (350° C.+).

The results are summarised in table 1, in which the

concentrations of the additive are expressed as ppm of

metal relative to the mixture of the Athabasca charge

S

-continued
Conradson Carbon: 19%
Operating Conditions:
Temperature: 470° C.
Nitrogen pressure: 8 bars

Additive 500 ppm of nickel + 2% DMDS

The results summarised in table 3 show a gain in light
fractions. But the invention is not limited to the exam-

10 ples described. On the contrary is embraces all variants,

in sO far as these concern the choice of metal com-
pounds and the treatment process for the hydrocarbon
charge.

TABLE 1
Additive A A A A B B C D E E
Concentration 0 0 571 571 1988 479 + 559 1941 497 340 Ni 100  Ni 345
(ppm) 2% Mo 445 Mo 1446
DMDS |
ds!> 0928 0934 0952 0545 0965 0951 0950 0944 0951 0949 0943  0.948
S (%) 3.2 3.3 3.0 3.0 3.2 3.3 3.2 3.3 3.2 33 3.2 3.1
V (ppm) 47 70 123 169 165 189 69 90 134 182 152
Asphaltene % 2.1 2.3 2.7 3.3 3.0 3.7 4.7 2.8 3.4
(n-heptane)
Yield at 350° C. 612 522 470  47.1 42.0 42.1 55.0 46.3 47.9 43.7 48.7 41.6
Sediments (%) 22 24 12 11 5 6 . 24 19 16 16 16 6
Matenals insoluble 7.2 5.9 2.3 1.5 1.2 1.1 4.4 3.7 2.6 2.8 2.5 1.4
in xylene (%)
and the additive.
The influence of the additives will be better appreci- 3p TABLE 2
_ated from a stl}dy of the attached drawin_g.- In this dra_w- With Additive Withont Additive
ing, the Y ordinate represents the evolution of materials . e
insoluble in xylene (as a percentage of the total effluent), %::g gg_.gb. C 2;'%: 2;'33,‘"
as a function, on the X abscissa, of the yield of products Yield 350-440° C.  12.8% 10:392
having a boiling point lower than 350° C. The straight 35 440° C. 59.0% 65.0%
lines A, E, B, and O are obtained, which correspond Asphaltene n-Cy 10% 9%
respectively to the additives A, E, and B and to a treat- Conradson Carbon _ 14% 14%
ment without any additives. It will easily be observed
that in an isoconversion process these additives reduce TABLE 3
the production of materials insoluble in xylene, and it is 4g T —
nickel which is the most effective.
Yield
EXAMPLE 2 170° C.~ 2.7% 3.2%
We have tested the anti-coking effect of nickel naph- gg'_ﬁg g g'ng’ z'gz’
thenate during a conventional viscoreduction because 45 g44° ¢ 24, 573 30:79;':
in this process the reaction temperature is limited by  Asphaitene n-C7 13% 13%
coke formation in the tubes. Conradson Carbon 21% 22%
Characteristics of the crude Laguna Once We claimed: : . :
_ — _ 50 1. A process for reducing coke formation during a
Yield 350° C. 15.4% by weight

Yield 350-440° C. 14.0% by weight

Yield 440° C.+ 70.6% by weight
Asphaltenes n-Cy 7.5% by weight
Conradson Carbon 14%

Operating Conditions

Additive - 500 ppm of nickel + 2% DMDS
Temperature 465° C.
Nitrogen pressure 8 bars

The results summarised in table 2 show a gain in light
fractions principally constituted by gasoline.

EXAMPLE 3

Viscoreduction of a vacuum Safaniya residue. Char-
acteristics of the charge: Fraction 500° C.+ of a Safa-
nmiya crude.

Asphaltene n-C7: 9%

35
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liquid phase thermal treatment of a hydrocarbon charge
having a high asphaltene content, which comprises
forming a liquid admixture of the hydrocarbon charge
and a coke formation inhibiting amount of from 100 to
2500 ppm of at least one metal compound, said metal
selected from the group consisting of V, Mo, Cr, W, Fe,
Co and Ni and thermally treating the admixture in a
liquid phase at a temperature from 350° C. to 500° C.
and a pressure of from 1 to 100 bars.

2. A process according to claim 1 wherein the at least
one metal compound 1s a sulphide in suspension in the
charge.

3. A process according to claim 1 wherein the at least
one metal compound is selected from the group consist-
ing of naphthenates and resinates and is added to the
liquid charge as a solution or emulsion.

4. A process according to claims 1 2 or 3 comprising
further adding to the charge 0.05 to 5% by weight of an



S

organic sulphur compound having sulphur groups, in
addition to the at least one metal compound.

5. A process according to claims 1, 2 or 3 wherein the
temperature of the thermal treatment is between 400°
and 500° C.

6. A process according to claim 1 wherein the process
temperature is between 400° and 500° C.

1. A process according to claims 1, 2 or 3 wherein the
pressure 1s due partially to hydrogen.

4,756,819
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9. A process according to claims 1, 2 or 3 wherein the
pressure 1S due partially to nitrogen.

10. A process according to claims 1, 2 or 3 wherein
the pressure is between 5 and 25 bars.

11. A process according to claim 4 wherein the or-
ganic sulphur compound is dimethyldisulphide.

12. A process according to claim 4 wherein the sul-
phur compound is disulphide.

13. A process according to claim 4 wherein the sul-

8. A process according to claims 1, 2 or 3 wherein the 10 phur compound is a polysulphide.

pressure 1s due partially to water vapour.
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